Functionalization of polysulfide nanoparticles and their performance as circulating carriers.
We here present an evaluation of the carrier performance of nanoparticles that are biofunctional, i.e. derivatized to provide a controlled biological activity, and environmentally responsive, since they respond to the presence of oxidants. In particular, we focus on the possibilities (a) to make the nanoparticles detectable and (b) to control their uptake in phagocytic cells, which determines their lifetime in vivo. We first describe techniques for labeling selectively the nanoparticle surface or bulk with imaging moieties (fluorophores or gold). We then show how surface composition and size, which are both controlled through the use of PEG derivatives, influence uptake by macrophages in vitro and blood circulation in vivo: for example, in vitro uptake is negligible for small (40 nm) particles but not for larger (100 nm) ones and, correspondingly, in vivo blood circulation half-life time decreases from 6.0 to 2.9 h. However, upon decoration with RGD peptides also the small particles can be significantly internalized.